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AB The ir.salin-like growth factor ;IGF) system includes IG.-I and .GF II, 

thS t -, T .e I and type II IGF receptors, and specific IGF binding proteins 

IGFB-1 to GFBP-6). These factors regulate both normal and malignant 
brain-growth. Enhanced expression of IGF- I and IGF-II mRNA transcripts 

keen demonstrated m gliomas, menmmgiomas, and other tumours. Abnormal 
imprinting of IGF-II occurs in gliomas, medul loblastomas, and 

meningiomas re ce P tor are expressed in gliomas and, in particular, 

tVtv^ - IGF receptor appears to be upregulated in malignant oram 
tissue. Antisense IGF-I receptor mKNA induces an antitumour 
r ,,ponse, resulting m complete brain tumour regression. Cl.nical trials 
Id the treatment of brain tumours m humans t:ased on a gene transfer 
protocol using IGF-I receptor antisense are under way. All six 
t r ,u Ps ar< = expressed to a variable extent: in brain tumours. High 

i tn^ioS'of IGFBF- J: are found m cerebrospinal fluid from patients 
with malignant central nervous system tumours; therefore, 1 GFBE- 2 might 

a useful marker for those tumours. IGFBP-4 appears to be a negative 

e Sur of tumour proliferation. Both in vitro and in vivo experiments 
suggest that the IGF system represents an important target for the 
"'atment of malnnant central nervous system tumours and the ongoing 
trials should prcvid, valuable information for future therapeutic 
aoc ro fiohes - 
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also described along with recombinant microorganisms and cell lines 
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molecule^. Antibodies to the protein, identified as I GFBE ■ ■ G , which are 
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AB Although insulin-like growth factor 
binding protein- 5 IGFBP-5 

) has been shewn to be implicated in n restate can:er progression, the 
tuncti onal role of IGFBP-5 in progression to 

■androgen - mdep en ier.ee remains largely undefined. Here, we demonstrate 
substantia^ up-re^hi: len of IGFBP-5 Curing 

cast ra ti on- moiuced regression and androgen- independent (AI) progression 

in 

tr:»; mouse andro gert-dep endent (AD) Shitncgi tumor model. T analyze the 
functional signif o.:an:e of these changes m IGFBP-5, 
human AT' LNCaP prostate cancer cells were stably transfected with 
IGFBP 5 gene, and IGFBP -5 

-cverexpressin: LlJCa? tumors progressed significantly faster to androgen 
independence after castration compared with controls. Antisense 
mouse IGFBP-5 c 1 igo deoxynu : 1 eot ides lODNs) were then 
designed that reduced IGFBP- 5 expression in Snionogi 

tumor cells in vitro m a d: se- dependent and sequence-specific manner. 

Growth of Shionogi tumor cells was inhibited by antisense 

IGFBP- 5 ODN treatment in a time- and dose-dependent 

mariner, which could be reversed r, y exogenous IGF-I. However, 

antisense IGFBP-5 2 III treatment had no 

additive inhibitory effect on Shioncgi tumor cell growth when IGF-I 
activity was neutralized by ant 1- IGF -I antibody. Antisense 
IGFBP-5 ODN treatment resulted in decreased 

m 1. 1 ogen -activated \ rctem Kinase activity and number of cells in the S + 
G2-M phases of the cell cycle that directly correlated with reduced 
proliferation rate of Shioncgi tumor cells. Systemic administration cf 
antisense IGFBP-5 C DN in mice bearing 3hion:gi 

: umor.: after oa.i: c.on significantly delayed time to progression to 

..in rccer: : hd> :■■:.::<-:. •» - art:; inhihit-*d o::owth of AI recurrent tumors. These 

f - roio ngs : or - o ' to. at uo - r egu 1 a t ion of IGFBP 5 after 

t ri j t 'he response ^f prostate cancer to androgen withdrawal can be 

ennanoed by t. rat egies , such as antisense IGFBP 

5 ODN therapy, that target IGF signal transduction. 
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f k roe is might originate from, beside:-, 
p.itainnt' ir.h ib : t l.on o> 1 satellite cell 
that in myobl as t /' fir-robl ast cceult^re exper i ments , the presence of DMD 
i ib roh' las: s nega:i\ r ely interferes; with OMD my ::X as t c::wtL : c an extent 
directly proportional to the percentage of PPX f Lb rob 1 a s t s present in the 
mixed- ::el 1 cultures. Moreover, t he se rva 1 l : n tna: meaia conditioned 

p- rol l f era : mg j-Aj fibro;: lasts inrnbit^d the growth of PMD my-: blasts more 
ser i ously than did control f lb r cblas t - ocrodi 1 1 oned media suggested a 
paracrine effec: by diffusible factois. lOE-bmdir.g proteins could act as 
such diffusible factors; in fact, IGFBP 5 transenpo 

increased three Mia :n P>MD 1 ib rot- lasts proliferating m DMD muscle 
extracts, whereas IGEBPX- ruPNA dec r ea s ed . In addition, hi qh levels of 
iuFBP 5 protein were detect: d m DM! 1 

f l brobi as t - cond i 1 i on-.-d media. In neutralizing IGFBP-5 

in DMD f l b rot-las t - c ondi 1 1 oned meaia ly means :f specif i c antibodies, or 

inhibiting IGFBP-5 'gene exp-ressi:n m E>MI^ fibroblasts 

by means of cligo antisense, tne f lbroblas: -c: nditi cnea media 

lost inhibitory power over OMIj myoblast p rc 1 1 f e rati on . 
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events asijiiated wit;, epithelial :ell differentiation. To determine the 
series involved m the defining event. of this proiess, namely, the 
;onve:s;or. of metanepcn o me sen my me v tne ep l thel lum of tne nephron, we 
ai'plie:! liMerentiai display Dj' t e :nn i ::ues . Expdarits of rat met anep-hnc 
:n--i er. :r.ymei were indeed to condense ex viv: with fibroblast growth 
fhzt Ji- 
ll i F'jFI ) or t o form t urules witn EGE2 and c ir.a l t 1 oneoi medium (CM) from a 
::ell line (R'JBl) :>f ureteric ;iud ( the renal mdurtive tissue. Three time 
points (•:», 14, and /2 h) were -::nj?en to tra the dynamics of gene 
expression ounn: morphogenesis. ;'even:y-tw: ^p- or oi own - re ;u 1 a ted mP.NAs 
were identified, in:h. :nn ;i I nivel senieroes an:: throe of sell cycle 
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epithelial cell differentiation. Using thin seo'titns of emb r y : nrc Kidney 
and labeled antisense RNA prober, we appBied BNA hyt ri di ca ti on 
to .; on firm tne results :f DD and reLated the expression :f these genes to 
spe : l i i eel L lineages of the devel oping kidney. These results provide a 
wirid:w into the events that m^diaLe this :nti:il di f fer-nti.-t i on process 
and suggest that a limited number of interrelated events direct the 
epithelial conversion of metanep-:: r i : mesenchyme, genesis 27 : .12-31 , 2100. 
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AB Recent studies indicate increased .insulin- 1 1 ke growth faitor I (IGF-I) 

expression and a.lt-::re :i expression of IGF fmain: proteins (IGF3P) in the 
:: ::wel during experimental colitis. This study analyzes the cellular sites 
of altered IGF-I and I GFBP - exp ression in large towel of rats with 
exp-enrnent al odditis. Colitis was induced by colonic instillation of 2, 

4, 

0 - t r:i .n : t: c 1: en ::enesu.l f :: n i c (TNR) a nd in ethano-1. Animals were sacrificed 
a: ' day- after m<rm*io:i of col.o.is. Cryost.at. sections of colon from 

antisense p ro::e:: f o r I GF- I , ! GFBP- : ' , : GFr, P- 4 and IGFBP- 

5. IGF I rr.RNA v;,.: oc : e ;:a 1 a \ -d in Ocii: propria eel Ls, submocoe: a 
and smooth muscle- of .n flamed o: 1 on . IGFRO-1 mRNA was localized to lamina 
propria a no* w,i. : a own - :: ec\* .at' d in inf.. amed clo;:. 1 2FBP- i and 
IGFBP-5 mRNAs were bo*:h up- rogul a t ed in inflamed colon. 
1GFBP-4 mRNA was increased in lamina propria, surmucosa and smooth 
muscle , 

wh e r e a s I GFBP -5 n .R 1- A wa z increase d i n s mo o t h mu sole. 

1 :ic r eased 1 GF -I exp r< • •: s ion v mesenchymal layers of col on dun na 

ex ten mental colitis suo^oro the hvoo tries is that IGF-I contributes to 
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AB Whole the insulin-like ^ijwtt factor (IGF) system plays a fundamental 

role 

m regulating embryonic and placental g:::wth, the specific contributions 
: I the six IGF binding pr oteins (ICFBPs 1-6) to these processes are not 
well understood. We here focus on IGFBP expression in the extraembryonic 
environment, winch LoLii ~ upp jrt~ and constrains omhry :ni-: growth, ?.nd 

have 

used m situ hybrid l oatio n to determine sites of IGFBP mPMA synthesis in 
t.ue pregnant rat. uterus and placenta. We find that all IGFBPs are 
expressed in distinct, changing patterns in the uterine endometrium, at 
th- decidual boundary, i ri t.he decidual vasculature, and m the myometrium 
during pregnancy. Within the endometrium, the most prominent change is 
that, expression of IGFBP- 1 begins m some, rut not all, endometrial 
glands 

prior to implantation ar.d then expands to include all secretory epithelia 
shortly after Implantation. During the period :f rap-id decidual 
proliferation that follows impdantat ion , ISFBP-3, -4, and -5 transcripts 
are all detected in a laminar array at the boundary between the decidua 
and the nondec l dual l :e d endometrium. In the decidual vasculature at Day 
(ct 8.0, both I7CFBP-0 and I GF5P- 4 mPNAs are detected in dilating blood 
vessels, witn BP-3 most prominent .in one ant imes omet r ral plexus and BP-4 
primarily at the mes crmrt r ia 1 pole. Later (dll.o), all decidual, vessels 
express high levels of IGFBP- 3 and 1 ewer levels of 1GF3P-4 mRNAs . 
Finally, 

changes m expression ct several T GFBPs also occur within the myometrium 
during pregnancy. For example, IGFBP-2 is expressed m the inner circular 
layer shortly after implantation, and expression increases through late 
g* -station. In contrast, IGFBP-5 hybridisation occurs 
o ,r '-r both myoroe'rial locer.i befc re impl a u t a t : on , but decreases in 
in* entity coat;,-. ■ : : - 0 r i b u t i cn as pregnancy proceeds. Finally, ana 

:to. t .i: t : KinoOy, T GF--.P ■ f : >• .• ; :., barely uetectable is the d i . j 

my 'rnetrinm, g . idua 1. 1 y .. i no r c. a .: e ..- until ; t is -;e i y strongly t r a n ..: c r : be: i 
murine the placental s * no — . 1 j ■> •:. to qeche r , onese observation., oucgest. 
mu.tip'ie redes for 1 oFBLs in s ^poromg implantation, regc.lat.ing the 
extent of: decidual i z,it ; on, moadatinq local levels cf vascular IGFs, and 
regulating uterine muscular growth. 
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stimulation of this layer of cells. The present invention contemplates, 
:n a most preferred erT^^dimei: t , a method for the p;r op hy^^-ii s an^'cr 
treatment of ps or las iS^f Pn jsp.ior ot roc ite- 1 mke d ol 1. ::c>r^B.e oti de (IS- and 

2 4 -me r so antisense to human :. r.s «1 1 n - 1 i -:e growtr. factor binding 
protein 3- encoding r:.:le: : k:i i inhibited I0E3P-3 synthesis by H:i3aT 
cells* 

himan differentiate;; ker at : n o cyte :el !. line). 
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An '0s t eogenic: prc>tein-l iOP-1) is a meraoer ■:■ f the bone mo rph ogene 1 1 c protein 
tamily and has been shown to induce new bone formation in vivo. In the 
r resent study, the authors ieta. wnether the expression of the IGF 

s '/stern, 

a significant growth fa:te r .system m hone, was altered by CP - 1 in 
prima ry 

cultures ■_■ f letnl rats ralvariui rolls. Levels of m.RNA_ e T ~^r.Hinc 

rnsulin-liKe growth factor I (IGF-I, IGF- II, ICE- I receptor, and 

I GE-bmdiri ; proteins (IGE3P-I)' mRNA was elevated m an OP-1 con.cn. 

i 0- 100 0 ng/mL) -dependent manner, with maximal stimulation of IGF-I mRNA 



of 



at 



1- to 3-fold apparent 24 h after treatment. The increase in the IGF-I 
mRNA level involved a preferential stimulation of transcripts initiated 



start site 2 in the exon 1 promoter. The level of IGF- I I mRNA also 
increased by appro:. 2- fold m OP- 1 - treated cells in a concn. -dependent 
manner. The level of ICF-I receptor mRNA was not altered ky treatment. 
Whereas IGFEP-1. mRNA was not detected in these cells, IGFBF-2 mRNA was 
expressed, but the expression was not changed after treatment for 43 h in 
the concn. range (0-1000 ng/rnL) tested. The IGF&P-2 mRNA level was 
increased slightly 43 h after OF-1 treatment in a iDncn. -dependent 
manne r . 

The IGFBP-4, -5, and -6 mPNA levels decreased dramatically in an OP-1 
concn . -dep-endent. manner. In addn., :c mcubu t lc cf antisense 

oligonucleotides corresponding to IGF-I or -II mRNA sequence with OP-1 
reduced the Or - 1 - induced elevation in alk. phosphatase activity. The 
present results suagest that the differentiation of rat osteoblastic 

cells 

in response to CP-1 is mediated in part by increased IGF-I and -II gene 
expression and alterations i n one gene expression of different IGFEPs. 
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5 in tine antiproliferative action of the 
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Las: Vpdat-d on £*TM : i 9 9~ 0 3 c c 
Entere:; Meali.oe: 1 : <?7 01 U' 
A3 I u s u 1 1 n - 1 1 k e growtu f a o : :» : s ■ I 3Fs are potent mitogens for breast can:er 
3'* lis. Although I CF-b i n ui ug proteins ISFBPs) ire known to regulate 

a : c e s s 

of IGFs to 1 3F re:ep^ :ri, then' pre rise ciDlcgnal a:ti:r.s are poorly 
delmed. v;e DDsetvej tout the p-jten: ant i est ro gen ICI 1M7S0 (ICI) 
increased IGFBP- 5 mRNA by 2- --told in 

[ A , I 0 - d i me t h y 1 - 1 , 1 - b e :o c a n t : ; r a :: e n e - in iuc e :i mammary tumors in vivo. In vitro 
studies snowed t.na: j: :wt:. inniruti:n of MOF-"' uuman breast cancer cells 
induced by ICI was associated witti increased t runs c r ipt 1 .on of the 
IGFBP-5 gene, increased IGFBP 5 .mRNA 

abundance, and m: reused IGFBP -5 protein accumuiat 1 en 
in the condi t icr.e d medium. Growtn stimulati.cn following estradiol 
exposure 

was associated wit.o opposite f e ;ts. An IGFBP -5 

antisense ol 1 g ode o:-:ynu :• le :: t ide significantly 'decreased 

IGFBP -5 accumulation in -c .: nd 1 :. 1 one d media and ennanced 

MTF-7 cell DNA synthesis. Furthermore, this antisense 

01 lgodeoxynucleot ide attenuated both ant les trogen-mduced IGFBP- 

5 accumulation and ant 1 es 1. rogeri - 1 ndu ced growth mhibi t ion . These 

ddta demonstrate that estradiol d own - r euula t es and ICI up-- regulat es an 

autocrine IGFBP- 5 irrowtn :nhii:it:ry patoway in I-ICF- / 

C'd ..s and sugg Uiat IGFBF Z> plays u rol : 10 

modulation of p ro 1 1 f e r a 1 1 ,.-n of breast cancers by estrogens and 
a rit. res t ro qens . 
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in. aim- 1 Mo- 
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w-'r*-- usuu to syutn-i ... re i ■SM'IL . n • « •.; antisense and o:no: 
probes f ■ ■> r in situ hybridization ua M microns se:t:ons of the rat eye, 
including the retina, choroid, sclera, ciliary body, and cornea. RESULTS, 
IGF- I mRNA was demonstrated ever ganglion cells of the retina ana 
endothelial cells of the choroid and ciliary processes. IGF-IR mRNA 
n 0 wed 

no.tre extensive distribution, local izinq to the retinal ganglion cell 



and Ie:";s. I GF3P- . mRNJ^^ea 1 1 zed t: outer n Depigmented epitneiia cf the 
::l:ary pr::esie.-: a::d ^B- germinal layer of ::crr:eu ^'Aiu- well as 
ins, ■orr;nct;v. 1/ aoo.i^s o 1 e r a . Messenger RNAs for 1 GFBP^^r t o IGF5P--: 
L .'Call zed to cr.D:'oi:ia. endothelial :ells an:: chroTat spheres and also to 
tne inner p 1. qir.enr ed op::ne 1 lum of trie ciliary pro oesses . Messenger RNAs 
for IGFBP-5 ana : ^FSP -c were seen 1:1 tne inner and 

o^ter nuclear layers 't tne neural :etma. IGFBP- 1 mRNA was not detected 
witniri the rat eye. 1 1 TI Z 1'JS I !. NS . Using :n situ hybridization, we have 
demons' rated rnRNAs f: o : 1 1 3 F ^ I , I3F-IR, and ISFBP-.: t. : I 3FBP-6 in specific 
Histologic layer.- of 0 he retina, nnoroid, ciliary body, and cornea m the 
: it. The chara zte r 1 za*. ion of tne I 3F 



m eye po 



■ normal eye an:; 
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system iri vivo suggests specific 
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AB The insulin-like growth factor 1 Hiding proteins (IGFBEs) are a family of 
six secreted proteins which lend to and modulate the actions of 
insulin-like growth factor:-;-: and -:: -IGF- 1 and -II.. IGFBP- 
5 is more conserved than :ther IGFBls chara oteri zed tc date, and 
is expressed in adult rodent muscle :iud m the developing myotome. We 

have 

shown previously chat OS myoblasts secrete IGFBP-5 as 

their sole IGFBP. Here we use these cells t: study the function of 

IGFBP 5 durm:r my :: genes 1 s , a pre cos-: stimulated r;y IGFs. 

We st.a;ly transacted CO cells with IGFBP-5 cDNAs 

under zontrcl of a cc ns 1 1 tut 1 vei y aotive promoter. Compared with 
vector- 1 ransf ected con trod cr-lls, C2 myoblasts expressing the 
IGFBP-5 transient: in the sense orientation exhibit, 
increased IGFBP-5 levels in t he extra :ellular matrix 

during proliferation, and subsequently fail to differentiate normal] y, as 
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differentia: 101. 

1 y hi ah level expression of IGFBP-5 could be overcome 

I y exogenous IGFs, with de.- (1-C-' IGF-I, an analogue with decreased 

a:fir.ry for IGFBP-5 but normal affinity for the IGF-I 
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AB It as very clear that the GH-ICF axis plays a major role in controlling 
the growth and differentiation of skeletal muscles, as it does virtually 
a 1 1 :;f the tissues 1 n the anim.-a! body. Gee ?.?pe:t of thi^ c-ntrol is 
unquest. 1 oned : circulating GH acts cn the liver to stimulate expression of 
the IGF-: and I GFB P .:■ genes, substantially increasing the levels of these 
proteins 11: the circulation. It a is-: seems that GH stimulates expression 
cf IGF- I genes :n skeletal muscle, although there are a riimrer of cases 



to 



which skeletal muscle IGF - 1 expression is elevated in the absence o f GH . 
It is substantially less -clear that GH act- directly on skeletal muscle 



stimulate its growth; the presence of GH receptor mRNA in skeletal muscle 
is well established, but most investigators have been unsuccessful m 
oemrnst r a ting any specific binding of GH to skeletal muscle or to 
myoblasts m culture. It has teen equally difficult to show direct 
actions 

of GH on cultured muscle cells; the only positive report concludes that 
the early insulin-] Lke effects of GH can result from direct interactions 
between GH and isolated muscle cells. The effects of the IGFs on skeletal 
muscle are much clearer. It is well established by studies in a number of 
laboratories on a variety of systems that IGFs stimulate many anabolic 
responses i.n myoblasts, as they do in other :ell types. IGFs have the 
unusual property of stimulating both proliferation and differentiation of 
myoblast:?, responses that are generally believed to be mutually 
exclu = ive ; 

in myoblasts, t ney are in fact temporally err a rated. The stimulation c> f 
c: : f e reu* : a t. : on : v LGF-I is -'a t 1 r. : : : a .tot-suit of substantial lv 



t:>: 



:am: 1 v 



mRNA r: 



mRKA it: 



MyoO farm I \ 



expressi.cn is required f c: r the- in.it: at elevation of myooenm. The effects 
of IGFs .are significantly modulated by IGFBfs secreted by myoblasts m 
serum- free medium, inhibitory IG-EBRs-4 and -6 are expressed and secreted 



my obi .1st s , while exn. 



IGFBP-5 



dramatically as oil f f e rent 1 at. 1 can proceeds. 7 trier myoblast 



a J 



myogenic ce.. .ir.es, ^o^Ltri as ;>c. t' are s: ac::ve in expressing trie 
IGF-II nerve that :t :sAt possible to detv o.s t r a t e effe^fc o: exogenous 

IGFs. Tr.ii: autocrine erne?-.: ':r. of IGFs is by means l^^que skeletal 
mi- ole :eils; indeed, it i s so widely seen :n tells responding to 
m r * :ger.i : stimuli tnat we :e:: t.na; IGFs C:in be vie we:; ai 

ex trace. 1 liar 

:ie::nd messengers that me d i a tv mist, if riot all, s^oh a:ti ::.:■, if agents 
tn.i: stimulate cell p r o L i fe r a t 1 in . Trie : omp o>rie:i t. of serum tn.it suppresses 
: iF- 1 1 gene express: in under "tvrowt.n" :: or.d: 1. 1 o:is appea r = to joe the I 3Fs 
t hemse I ves , wh i. :n exnint w-ry :ng.n 1 :.ie:::;y :.n one fee ;;ba:r; inhibition 
if IGF- If expression. In a:;di*ion, I 3Fs .nave effects on the expression of 
other :e:ies related to differentiation. Treatment if L6A1 tell with IGFs 
s apt res ses tneir express l on of the my og-nes.i s - l.r.hir it mg T3F beta s with 

a 

*. ime coarse :: oris : stent: wit.r. initial proliferative step- fill owed by 

■differentiation, i.e. expres. s : -or. is f i rs t. moreased anoi then very 
i arstan t tal ly decreased, it 1 :■■ .not es : a;: 1 1 s he d that thus plays a role in 
oincrol of di f fie rent i a t :. on , :tut experiments with F3F antisense 

: nst r lets suggests that t n i s mic/ well ;: e the :ase. Until recently, IGFs 
we re t n e o r. 1 y t 1 r c u 1 a t : n g a g e : 1 1 s k n o wit r o s t lmu late my o i: las t 
differentiation, lh contrast t: One relatively large number of growth 
rat tors tnat i:\htoit t.ne pi : ;>.-si . It now clear that, thyriid hormones 
a :i :i RA also stimulate my oqer.e:- l .: , ltd T:\at IL-1: enhances tne stimulate ry 
eff 
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AB There is increasing evidence that activ.ition ot the insulin-like growth 
t actor 1 (IGF- 1) receptor plays a ma j ; r role in the control cf cellular 
proliferation ■:: f many c-11 types. We studied the tiitcgemc effects of 
1GF-I, I3F-II, and ep.d-rmai growth factor (EGK) on growth-arrested HT-3 
cells, a human cervical oancer cell line. All three growth factors 
promoted d : se-viep endent increases in cell proliferation. In unt rans formed 
to. ..s, F iF usually requires s * l rn u.". , 1 1 1 : n by a "t roqres 0 1 or" f ^ : * : r such as 

t o 



IGF I rnRNA was nut detected. However, IGF-I I mRNA increased m a 

t me- dependent manner ft 1.1 -owing EOF stimulation. The EGF- induce d 

mi t ogenes is was abrogated in 1 dose-depencen t manner t 7 IGF-bindmg 

protein d ( IGFBP 5 ) , which binds ~o IGF-II and 

neutralizes it:. An antisense ■ ■! laonuc L oc t ide t<< IGF-ri also 

inhibited the proliferative response to EGF . In addition, croionqed, but 
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:f IGF- I I m TIT-3 :ervi :ai ranee r cells can participate in 
r ^.itc-genesj^Binci suqiiest teat autocrine si ^r^| involving the 
- : : : : ::u: 'vcK^iis t r earn" of :::rpeterice a r : -wt :o t o r receptors 
.e FGF re ret' t ci . 
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I nsulo n - 1 :i ke gr:w:h factor II ( I GF- I I } - ove rexp res s l n rj NIH 3T3 cells were 
used t: ■:■ examine regulation of ms « 1 i n - 1 i ,<e growth factor binding protein 
(IGFBP) and mannose -ph : sp ha te (Mol ) / I GF- I I receptor expression. Ligund 
isi-l analysis of conditioned media i:viic-?:ec a predominant TGPBP of 26-28 
k.i Lo:>da 1 1 o-ns the abundance c< f which is : ■- to 10- fold higher in media of 
I GF- 1 1 - ove r exp) ress l n c cel^s. The IGFBP level in control cell medium was 
increased by incubation m the presence of IGF-II, IGF-I, and mutant 
IGF- IT forms with reduced affinities for IGF-I or M6P/IGF-II receptors. 
Further proof that IGF-II regulated the IGFBP was obtained by incubation 
of IGF-II o ve rexp r ess l ng cells in the presence cf antisense 
IGF- IT oligomers or ant. i - IGF - 1 1 antibodies, which resulted in significant 
reduction of the IGFET' m cc>nai 1 1 cned medium. Mouse IGF3P-6 mF.NA 
expression was increased m I GF- 1 1 - ove rexp> res s mg c< r IGF-I I - treated 
control cells. The I 3F5P contained 0- linked ca rr. ohydrate residues and was 
recognized by an antiserum to rat I0F3P-0. To determine whether IGFs were 
influencing prc>tec- 1 y 1 1 c. dog radar i :;n :■ f LGFBPs , cell- free conditioned 

w-re lrouliated at : 7 G with recombinant human IGFBPs. At neutral pH 
proteolysis of IGFBP- 5 occurred during incubation m 

conditioned media from controL and I '7F- I I - over exp- res si ng cells. Upon 
a edit l ::at icn of: the medium samples, :»nly the degradation of IGFBP-6 was 
prevented in IGF - I L- over exp ressmc cell-conditioned medium. (ABSTRACT 
TRUNCATED AT 23 J V0DRD3) 
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AB T: d:s:ern the potent laL role of t.ne i nsul i r. - 1 1 ke growth fa:t:rs ilGFs) 
in 

polycystic ov-ary syndr:me \ PCOS) , we examined the expression cf the genes 
encoding the L 3Fs , 1 3F reo.ep t ■; rs iIGFr), insulin receptor ( Ir) , and 
ISF-biridmg proteins tI3FBPs-l-0) as well as the 1 ocal l za 1 1 on of the qene 
croh'Js in = pe r i f l c re 1 1 u 1 ir rcmpa r tments ■:■ i nor'maL an:: P-2 :>S human 
: va r l e s . Mes s en ge r ruono.lei : a rid ( mRNA ) wa s localized b y in situ 

y :: r l d l. rati o n w i t n s p e o i f i. ■:: 3 : S - L aire Led hum a n an ti sense RNA 
r rones, and protein was deter: e:; ny limunoh i s to rhemi s t r y using specific 
antisera. Thecal relic, :om. n:t granulosa reLls (30), of small antral 
£ : 11 lrles i3-»:> nun) from PCOS ovaries expressed both IGF-1 and IGF -LI 
transcripts. Abundant I GF - J r mRNA was four.:: o-nl y in GC, IGF-llr mRNA was 
found in botn granulosa and toeral cells, an:; Ir mRNA was detected in all 
cell types, in: lading granulosa, thecal, and stromal rells. Localization 
of the gene products revealed no IGF-I immun oreac t ivi t y ; however, 
lmmanos : a mm g for earn of the rtr.er gene products was colocalized with 
its corresponding mRNA. Tne cellular distribution of mRNA and protein m 
PCOS follicles was indistinguishable from that observed in small antral 
follicles from normal ovaries. In dominant follicles, however, IGF-I mRNA 
was no 1 once r det ect at le, but abundant IGF- I I mRNA » : -vr rpc-.sf-ri 

exclusively m GC . Although I3F-Ir mRNA was expressed m GC, IGF-I Lr mRNA 
was found m loth granulosa and thecal cello. In follicles taken from 

PCOS 

ovaries, no I 3 FEE'- 1 mRNA was 'detected, I GF5 E 1 - 2 mRNA was abundant in both 
granulosa and thecal cells, moderate IGF3P- 3 mRNA was found only in 
thecal 

cells, IGFEP--1 and -5 mRNAs were present m all cellular compartments, 

and 

I3FBP-0 mRNA was not detected. Localization :f the gene products ry 
immunoot a mm g revealed that eacn protein :: localized with its 
corresponding mRNA. The cellular distribution of IGFB? mRNA ana protein 

m 

PCOS follicles was also indistinguishable from that in small antral 
follicles of normal ovaries, but remarkable differences were found in 
dominant follicLes, where abundant LGFBP-L mRNA was seen exclusively m 
GC, IGFBP-2 mRNA m thecal cells, and IGFBP-3 mRNA m both granulosa and 
thecal, ceils. Moderate expression cf the I04F5P-4 and IGFBP- 
5 genes was seen in all cell types, including stromal cells, but 
no IGF5P-6 mRNA was detected. Again, each of tne gene products 
CO' 1 ocali zed 

with its corresponding mRNA. We conclude the following. (ABSTRACT 
TRUNCATED 

at 4 Or v;-r: 7 
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AB Tr.e role o>f the ir.s-1. in-like coo w to factors 'IGFs) in human skin 

poys oology has been i n c re a s i no I. y ;:e:::ini zed, although relatively little 

l s 

known about the cell types involved or the cellular mechanisms that 
m-oiate these re; por.ses . Ep l oie rma ... Ke i a t l n :> c y t e s and dermal, fibroblasts 
roth possess I jF - I receptors and are responsive to IGF-1. 1 jF-tundir.g 
posterns (IGFBPsj, .<njwr. :n: du 1 a t : r s of IGF action, may also be 
respons ible 

Lor targeting 1GF-I t.o its re uept o rs and are produced by both cultured 

ke r at i no oy tes and fibroblasts. T: ::e:nono: rate sites of production of 

I G F B P s in n uma n s- k i n , we u a v e u s e a in sit u n y b ridizati o n t o looal i z e. 

messenger ribonucleic a o i d imRNA) too the six I GFBPs . Antisense 

anu sense RNA p. ror.es Lor the IGFBPs (IGFBP-1 to -6) were produced, and 

^ -microns sections of ntrrnal. adult human male chest skin were probed. The 

control probe used was keratin- 0, which is known to hybridize to the 

basal 

keiat.mocyt es : f the epidermis. mRNAs for human IGFBP-2, -3, -4, and -5 
were identified, with mRNAs for IGFBP-2 and IGFBP-4 localized in 
sebaceo us 

■d lands and eccrme ?we?o ■-tLh-.-o (epidermal o ri g 1 r: ) . IGFBP-3 mF.NA in the 
basal layer of the epidermis and mRNAs for IGF3P-4, and IGFBP- 
5 found throughout the dermis. mRNAs for IGF3P-1 and -6 were not 
identified in human skin. These studies demonstrate specific localization 
cf IGFB? mRNAs in acult human skip,, suggesting that each IGFB? may play a 
specific role m targeting I.GF- I t: :: its receptor on responsive cells and, 
ultimately, in modulation of: IGF- 1 action in skin. 
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t sgether w_ th any : ne :>r m^re sf lis biriii::^ pi :tei:^, for 

example, those currently kn:wn, i.e., IGFEP-i, IGFBP-2, IGFBP-3, 
ISTBP-4, IGFBP-5, d: I3FBP-C. The IGF-I may also be 
r^upled to a receptor di antiboiy or antibody fragment for 
administration. Tne preferred. 

exo:is 4 - : j :no]^dir.g tne i ::t r c ::-ex jn boundaries were 
individually amplified by p: lymera.se :ha:n reaction (PGR) using primer 
nam- [oi whi:h tne antisense was biotimlaced) deduced from 
the published DNA sequence (3) (Sequences available on request). The 

rroduc:^ were subir.it. ted to ^ire:t. 
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appears to be uprequlated m malignant brai.n tissue. Antisense 

IGF--I receptor mRNA induces an antitumour response, resulting in complete 

brain tumour regression. Clinical trials for the treatment of brain 

tumours m humans based on a qene transfer protocol using IGF-I receptor 

antisense ^re under way. All six IGFBPs are expressed to a 

variable extent in brain tumcurs. High concentrations of IGFBP-2 are. 
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